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Introduction
In the administration of quality care, blood transfusion has a special place. It is a medical procedure, which aims to bring the patient's blood or its derivatives. It is the result of a complex chain of activities [1] during which involved various categories of medical and paramedical staff. Among the risks of blood transfusion, infectious diseases play an important part in Africa. This infectious residual risk can be attributed to four factors [2] : 1) technical error, most of the time human; 2) a viral variant not recognized by certain reagents; 3) a seronegative infectious donation in a chronic carrier; 4) a blood donation made in a recently infected individual ("silent window"). In addition to these risks, it may include transfusion errors in hospitals which are important between 1/6000 and 1/30000 [3] . To get under control its means reducing risk and errors ought to redress by behavior of health worker and organizational factors. Those reducing factors are important in transfusion safety [4] [5] . Previous studies have shown that knowledge of health care providers was low in blood transfusion [3] [6] . In blood transfusion area in DRC efforts have been made by the establishment of a national policy, the implementation of blood centers in the provinces, and the outline of a quality assurance system. The challenge is enormous because the prevalence of infectious markers is still high-4.7% for HIV, 3.7% for syphilis and 5.4% for HBsAg [7] . Hemovigilance system is nonexistent and basic training transfusion in the curricula of medical and other health personnel is insufficient or absent. Continuing education courses are dependent on funding and are very irregular. After all this training, an assessment has ever been made to identify their strengths and weaknesses in order to improve the quality and transfusion practices. This study aims to assess the knowledge, attitudes and practices of providers in blood transfusion, HIV infection and hepatitis B and C.
Methodology

Type and Scope of the Study
It is a comparative cross sectional study. It covered all the staff care doctors, nurses, midwives, agents rapid training (based in a health center) active in the hospital in South Kivu between 1 December 2011 and 30 December 2011. South Kivu province is in eastern DRC including 34 health zones located in 5 health districts (Bukavu, North, South, West and Central).
In 2011 the province had 5,536,118 inhabitants, 27 general hospitals reference, 595 health centers and a provincial hospital. The total staff of the province was 8051 agents among which noted in 7429 for health zones, 298 for the provincial hospital and 324 in the provincial health division. We noted 4471 administrative officers (56.6%) and 3580 health professionals (44.4%), including 392 doctors.
Study Population
The selection criterion was being practicing in health facilities in South Kivu. Based on a prevalence of knowledge and attitude of nursing staff in blood transfusion in Tunisia 15% [3] and an accuracy of 5%, the calculated sample size was 200 subjects. We raised 400 considering the sampling effect 2.
We used as a sampling frame is the list of health personnel based in South Kivu is situated in the provincial health division. For our investigation, we subtracted from the frame 1519 agents for 7 health zones inaccessible for reasons of safety or road, 324 agents of provincial health division. Thus on 6208 agents we made a random selection of Microsoft Excel from the number of each health staff on the list. We distributed 400 surveys items; we had 393 participants in 12 reference general hospitals, 11 hospitals and 65 health centers. These institutions were in 12 health zones: 1 zone in district health Bukavu, 4 in the North District 2 in the Western District, 2 in the center and one health zone in the Southern District.
Materials
The survey instrument used was a self-administered questionnaire previously developed by foreign teams [3] and adapted to the local context and the purpose of this study.
The questionnaire contains four categories of multiple-choice questions for each assertion and the answer was yes or no. Thus there were 278 statements (yes or no) and we expected to have 80 "yes" and 198 "no" answers. For the quality of responses and ease after the explanation of the questionnaire, respondents were assisted until the filling by investigators. Filling questionnaire took a maximum of one hour. Data was collected by directly after filling questionnaire.
Statistical Analysis
The analyzes were performed using the STATA software version 10. Proportions were used to describe all variables except age and number of years of experience for which the median, the percentiles 25 and 75 (P25-P75) were presented. The chi-square test of Pearson was used to compare proportions, the significance level used was 0.05.
Results
Our sample was composed of providers of different categories; the dominant was that of nurses (87.4%). Over 50% of professionals have over 5 years experience. The median age was 34 years and sex ratio M/F was 2. Regarding basic training, 52% of respondents had a high school education, 37% of graduate and 5% were agents of rapid formation. Hundred providers or 1/4 of the sample had received training in blood safety during the job. Of these 100 people, 44 were formed by the Provincial Blood Transfusion Centre, 47 by agents of some non-governmental organizations (NGOs) and 9 had the information at meetings of restitution by a peer who had followed training. These providers were from general hospitals or hospitals ( Table 1) .
Knowledge, Attitudes and Practices in Blood Transfusion
A low percentage of correct responses were obtained for knowledge of the clinical indications for blood transfusion in children and adults, paraclinical parameters for transfusion practice tests before transfusion and after transfusion. In addition we observed that the proportion of correct answer on the controls necessary to achieve before transfusion was 16.5%. Knowledge retention period blood products had a good response rate to 28.4%. These low proportions of correct responses were observed both in the service of the hospitals in those health centers ( Table 2) . Knowledge provider's hospitals and health centers on the person who decides the blood was satisfactory. The approach to be taken before a post transfusion reaction is known by more than 90% of agents of two types of health institutions. Among 385 respondents, 59.7% knew ultimate control. Among those who knew the ultimate control, 29% knew the locus of control and 71% knew who was doing it. A statistically significant difference was observed between physicians and nurses in the knowledge of the clinical indication for transfusion in adults (p < 0.001, physicians 48.3% vs paramedics 19.8%) and the child (p = 0. 009, doctors 37.9% vs paramedics 18.1%), knowledge of the place in which the ultimate control was done (p = 0.04, physicians 37.9% vs paramedics 21.1%) and monitoring practices transfusion (p = 0.007, physicians 82.8% vs paramedics 56.9%). A statistically significant difference was also noted between the providers who have received training in blood transfusion and those who did not follow about "the level of knowledge of analysis to be done before transfusion" item (p = 0.03; 16.0% vs 8.2%), knowledge on the ultimate control (p = 0.002; 72.7% vs 55.2%) and practice exams to do after transfusion (p = 0.02; 4.0% vs 0.7%). We did not observe significant differences between the proportions of correct responses on all items of basic knowledge on the blood transfusion service with a maximum of 5 years experience and those with more than 5 years.
Knowledge about the Type of Donor Blood and Blood Transfusion Risks
When asked about the type of systematically infectious markers sought on all blood 10.7% of respondents gave correct answers, 11.4% of hospitals providers and 9.5% of health workers from health centers. Twelve percent of providers had knowledge about the risks associated with blood transfusion and 4.3% were aware of the types of donors found in our country ( Table 3) . Between doctors and nurses in all it is not noted statistically significant difference between the proportions of providers which supply the right answers for the different categories of knowledge on the type of donor and the risks associated with blood transfusion while difference was noted between providers trained in blood transfusion and those who did not receive training in blood transfusion for the knowledge of the types of blood donors found in our society (10.0% vs 2.4 %; p = 0.001). The proportion of respondents who answered the question correctly "Among the markers that are the subject of systematic screening on any unit to be transfused which you seem unimportant" was statistically different depending on experience; those with experience of more than 5 years had given a good answer frequently than those with five years or less experience (23% vs 14%; p = 0.02).
Knowledge and Practical of Basic HIV and Hepatitis B and C
The proportion of caregivers in hospitals and health centers have provided good answers was satisfactory knowledge about HIV transmission and the causative agent of HIV, while we observed very low percentages of respondents who reported the correct answers on the knowledge of the transmission and agents of hepatitis B and C among personal prestant in hospitals or health centers ( Table 4) . Poor proportion of people answering correctly was noted at the level of knowledge of risk factors for hepatitis B and C and knowledge of the window with respectively 1.5% and 5.1%. There was no influence of the type of provider on the responses on the basic knowledge of HIV and hepatitis B and C. providers trained in blood transfusion were more often correct answers than others on the agents' knowledge of hepatitis B and C.
Knowledge and Attitude to Accidental Exposure to Blood among Health Professionals
Of 334 respondents, 185 were stung (55.4%) during the last 6 months of the survey no statistical difference in terms of categories of service or years of experience. Some providers have experienced an accident exposure by the bite, more than a third of health professionals have stung more than twice. The proportion of providers correctly answering questions about accidental exposure to blood was very low, especially at the level of knowledge of the existence of a system of protection in hospital institutions (3.1%) ( Table 5 ). The proportion of correct answers on the question "The best way to prevent exposure to HIV sting is recapping needles?" was 47. 8%.
Knowledge, Attitude and Practices on Blood Safety
Generally the KAP on blood safety was low (Figure 1 ). This proportion was 10.1% among staff of health centers and 12.7% of those hospitals. Knowledge was more common at the basics of HIV and hepatitis B and C, for the type of blood donors and the risk of blood transfusion as well as knowledge and practices based on blood transfusion.
Discussion
Quality assurance in blood transfusion system is a prospective and normative program, which involves all stakeholders in the transfusion process and aims to ensure the quality and safety of blood products delivered throughout the chain leading to their administration and ensure the completeness and quality of information related to transfusion process, the information involved in the traceability of blood products [8] . Assessment of Knowledge of the serological window Table 5 . Accidents exposure to blood among health professionals (n = 393). Existence in the care institution of a system of protection of occupational exposure (n = 388) 3.1
Knowledge of appropriate actions to be taken immediately after accidental exposure 17.3
Is it necessary to report an injection syringe (n = 361) 47.9
Is it necessary to report an exposure by the human fluid or blood (n = 335) 48.1 Figure 1 . Proportion of health care providers in South Kivu who responded correctly to questions about different types of knowledge, attitudes and practices of blood transfusion.
knowledge and practices of medical personnel in the field of blood transfusion is a prerequisite for reframe things in order to achieve the objectives of quality step. We conducted a study that aimed to assess the knowledge, attitudes and practices of providers in blood. The methodology applied in the construction of the sample could cause selection bias due to the exclusion of agents in areas less accessible health, those of the provincial hospital and those of the Health Division. This bias could be a problem in generalizing results and have an effect either in the direction of reduction or increase in certain proportions to certain questions. However the sample considered in this study reflects the photography throughout the province and the results give an overview of the problem. Our sample was composed of a majority of nurses and 6.5% of doctors. This is a picture of the distribution of health workers in the province of South Kivu where there is just 5% of physicians among them less than 30 specialists. The large number of nurses is due to a large number of hospital structures, requiring the presence of this category of staff in the administration of care [6] . Among caregivers, 25.5% had received training in blood transfusion during employment. This proportion is similar to that found by Diakite in Mali [6] (29.1%). The little training of health personnel is due to lack of financial means of blood transfusion services. Continuous training in transfusion dependent financing of the health system in general and secondly of blood transfusion services. This funding is punctual dependent of NGOs and donors. Over 80% of providers said that it was the doctors who were prescribing blood transfusion while 18% said that the nurse could indicate transfusion. This result is different to that found by Pirie et al. who observed in Edinburgh 59% of respondents supported the idea that nurses can prescribe blood transfusions [9] . Although the context of Edinburgh is different from ours and that blood transfusion is a medical procedure, but by delegation of tasks, nurses, in the interests of patient care and especially as the blood happens in emergency could indicate transfusion in the absence of physicians. Knowledge and practice basic blood was low in our study: 17% of providers had responded correctly. This was the same conclusion in Iran 22%, Tunisia 15%, Mali 37.6% between 2% and 56% in Saudi and Canada 37% [3] [10]- [15] . We noted a difference in knowledge between doctors and paramedical providers trained and those who did not receive training. Recent studies on blood transfusion suggest that improving knowledge and practice of transfusion medicine was essential and that the mastery of specific practices in the field of transfusion was based on transfusion knowledge of providers and led to the balance provisions and requirements of blood, and the correct performance of examinations before and after transfusion and a good monitoring of patients [6] , [13] [16] [17] . For physicians, given the small number (n = 29) in our sample, we must consider carefully the difference between this category and paramedics. Nevertheless, our results indicate a direction to follow: the training of nursing staff is a necessity as it is a key link in transfusion safety. It should be provided for all newly employed in a care facility [6] [14] [17] . Saillour-Glenisson et al. [12] identified the factors responsible for the lack of knowledge and practice of blood transfusion in nursing: work in a hospital or services transfuse little, missing or incomplete information on blood safety and not have the information the hospital transfusion committee. In our study, the first factor and the third factor may explain the low knowledge as transfusion committees in hospitals are non-existent and most nurses do not work in the services transfuse. The second factor is difficult to sustain because the lack of knowledge and practice of blood transfusion was noticed even in groups of trained health personnel. This raises questions about the quality of these courses. Future studies should evaluate combining a qualitative and a quantitative approach with providers to identify the factors responsible for the observed lack of knowledge in the category of staff trained approach. Blood transfusion is a life-saving act, but who has many risks, including the risk of infection and is the result of the interventions of several actors whose blood donors. In our study, the risk of transfusion is only known by 12% of health workers while 11% know the tests for infectious markers and 4% type blood donors met in our society. The percentage of providers correctly answering questions about risk factors and mode of transmission of hepatitis B and C and the window period of HIV was very low even though the knowledge about the mode of transmission of HIV and its agent was excellent. This result suggests as other authors have suggested before us that the current training (initial and continuing) remains very poor [6] . In our survey 63.2% of providers have experienced at least once an accidental exposure to blood. Such large proportions have been reported in some studies 62.3% in Morocco [18] , 93% in Nigeria [19] . Precautions used to prevent accidental exposure were not known and were far from being met in the institutions visited. But it is obvious that before requiring care personnel protective practices, it is the duty of the employer to make available protective equipment sufficient to promote the use of new, safer instruments, to train them to use to inform and sensitize permanently on the acts and gestures at risk [18] . On this point the training module on blood safety issued by the National Blood Transfusion Centre provides a chapter on safety which the notions of universal precautions are exempt. It is essential to know whether all these theoretical con-cepts learned are put into practice.
Conclusion
Our study, like other studies around the world, shows the lack of knowledge of the nursing staff on the basics of blood safety. The reasons for this weakness may be the lack of organization of the government department responsible for the coordination of transfusion in the country and the lack of organization of the medical staff education. The organization of continuous training in blood transfusion should be regular and improved. The supervision and monitoring of activities in facilities providing care must be made to ensure better administration of blood products to patients.
